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(54) DISPLAY DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an active matrix type EL 
(electroluminescent) display device capable of performing sharp multi- 
level color display by reducing a potential drift to be generated by a * 
potential drop due to the wiring resistance of a power source supplying 
line to reduce unevenness in a display area. 

SOLUTION: Plural pieces of draw-out ports of power source supplying 
lines are arranged in this display device. The potential of the wiring 
resistance between an external input terminal and the power source 
supplying line of a pixel part is compensated by supplying a potential to 
the power source supplying line with a feedback amplifier. Moreover, . 
power source supplying lines are arranged in a matrix shape in addition 
to the constitution. 
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?KSN*Lfc0!rc?fc5. 30 
[0 0 8 8] Hffi<D*#S#**'<fc*i:, BffiPITt 

[0089] H4 ts-rw-ett, nwwm*>mtin* 

-fSCfcfc<i:D, EMff&MHKXLT^S. 
[0090] WMUMUi, 5 **» 6 5 0 #gfi©^H 
-P£2:lf>S4>tfaSU\i 

[00 9 1] (*SS0IJ2) *gaS«T?tt, %W<DmMB 40 
®tcfe^Tg|2T^LfclalKBIOHJRSPO-SP (4H8 
#) <D±ffiH*H3£5Vfo. 

[0 0 9 2] ftfe, 02fc|S]Ua5#«, RCtt9ftJI» 
"Cast". 

[0 0 9 3] X^7f-^fflTFT4 4 0 2, 

IBi!)fflTFT 4 4 0 6, 3>f>t4 4 1 9, E LJR^ 
4 4 1 4tJ:-DTliMSttT^3„ COUffiWJT'tt, y 
-HM»Gl, G2t¥mc, y-Kl^Gl, G 

2 an«©B«*m*flBc^T, mmm&mv x 1 , v x 

2*E«U UE*fr&&$y-*<I^*S 1 > S2fc¥ so 
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ff KWmPJ&B V Y 1 , V Y 2 fcfct, 

[0094] *mm\<o£ 5 1» y— h m^mtcvntt 

[0095] *%m<Dmmffi%<»m-<DmffimT'te. m 

[0096] ^summ, i fci*te*^t>-& 
[0097] (gflm 3 ) mra© 

SifB-OfHco^T, 01 O&tf0 4 2-0 4 4£rfflV> 
TiWW*. 

[0 0 9 8] **fflWc^3l/^T, G1~G4«, 
X^-)/^vyfflTFT4 4 0 2©y-HB«| (y-HI 
, S 1 ~ S 3 ttX-T T F T 4 4 

0 20V-XBB (V-XS^C-SP) , 4 4 068 
ISSlfflTFT, 4 4 1 48ELi?, VY1-VY28 
y-XE»£¥lf«:tS«ISI, V X 1 ~ V X 2 fcty- 
hEttc¥frfc«*{l«&«L 4 4 l gMRftSSfc-r 

So 

[0099] 0io«, mo^r> z^xommmr-mmm 

&ffiV Y 1 RtfV X 1 Lfc*£©0lTfc5. IP 

■6, 200HJliibWra6fllV Y 1 R.tf V X 1 £*>^C 

[0 10 0] 0 1 O©±®0£04 2lCit. 0 

[oion i4 3B3Mmom<nfeH0iTft«. 
*»w^a:, x^riRio«wfl8&i»*"r'CTOiijisffic» 

LTEM-T 5CT8S < , BiRtrO 1/nK LfcWTfe 
So CCTfntt2JSU:Oai!8S-p*5, CCT'tt, n# 
3 <Dm*7fito 

[0102] tk^m4 3<D±wm*m4 4fc^-r„ 0 

So 

[0103] satwisa^atwao^t* 
n fc t i 4 fcfi**t>#T*)M- 5 c t OTrn6T?a& So 

[0 10 4] 0UIM4) *^£*^T, ^iS^OiB 

»fflTFTttnf-+*;l/STFTT?&p?-+*/mT F 
TT*tif^e.T-tffl^SC t*^pItgT'*S*\ E 

T8pft^HT F TTftSCitfjff* LV\ SfcJM 
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T F T It n =f-M T F T T-&S C k iff £ t 

[0105] *nfig^itt> sum i -mmm3<o^tn 
[0106] (Mmm 5 ) ^mmmr-it, *m\v> e l 

[0 1 0 ?] 06 (A) tt*»B*ffltr'feE L«S8B 
<D±E0T£So Sfc, 06 (A) £A-A T'^JBrLfc 
Srffi0£06 (B) (C^-To 

[0 1 0 8] 06 (A) Cfe^T, 4 0 1 0«S£, 4 
0 1 1 tiBJgSB, 4 0 1 2 aSl>*4 0 1 2 bttV-Xfl 
*tiS}fgfij[5]SS, 4 0 13a. 4013 bttY- h«#^ 
igi»T-&9, ^tt€ftcDi8»@K«SJ84 0-l 4 • 
a, 4014b, 4 0 1 5, 4 0 1 6 £S£T F P C 4 0 

1 7KSD, ftsmm^-tmmznzo 

CO 1 0 9] C©k£, '>&< k£>HiP?gl$4 0 1 1, if 
%L<ltmW)®&4 0 1 2 a. 40 12 b, 40 13 
a, 4 0 1 3 b&.tfiiiRgP4 0 1 1 fcHtfJ^KLT* 

^-#6000, -s-vyfty 0\*?*Jy9VS£-*>^ 

5) 7 000, ffitW (£2<D*S-Vy?ffl 7 00 1 
tf&tt&tlT^So 

[oiio] 06 (b) t,t*mmm<DE i&&m 

SO»f®«JfiT'fe0, S«4 0 1 0, TH4 0 2 \<D 
±.\zWM®&mi V 7 (fit, C C T»H:n T 
FTtpft TFT C M 0 S W& 

Sr0*LTVSo ) 4 0 2 2Rtflii?tg|5fflTFT402 

3 (fib, CCT?ttEL«7^0«tt*«l»r*B«ffl 
TFTEtfH*) «StlTV>5 s cnC<DTFT« 

£in©*ii£ ( h y -ft- h®m g h lv- vm 
it) *fflv->n«av\ 

[0 111] »»0BfflTFT4O-2 2, HsSSPfflTF 
T 4 0 2 3tf*SJ8l/fc&, ttRmft?&3Bnife(Hi 
(¥fflffcJI) 4 0 2 6 £D±ta*a5ffl TFT40 23O 

402 7*»<*r«. mmmnmt lt«, mit^y^ 

V2±kffitXXt<Dit£Vll (1 TOkffcftlS) Sfctt 

**o ^tT, ■JR«S4 0 2 7*«*Lfc&, ttttM 

4 0 2 8«BJ«U B^»ffi4 0 2 7±fcHP»*»J« 

f So 

[0 112] #{C, E LS4 0 2 9£Jgj£-f S„ E LB 
4 0 2 9tt4«3]©E L«*» GETLSAJi, E?U&eSB> 

tf£S. <6#^tt«£ffl^Sii£«S$iti££ffl^S 



[o l i 3] ^mmmx'it. K-vx^^ffl^ti 
^-awtfeik&So ^©ffiict, (cc 

M) fc*5-7-r;U**fi**to#;fc2r£x SfefSftS 

©35ftt*ffl^TfcAV\i f£SA,, *ft»3t©EL«* 

io [0 1 1 4] E LI 4 0 2 9*»)«bfc6, *©±£Bl 
®4 0 3 O£0t£TSo ^S4 030kELJl4 0 2 9 
OlMBtSeEfSTk^^WaStttt*^ LTfe < C k# 
a*UV\ ftoT, KS^T'E LS4 0 2 9klB&4 0 

3 OfcaStaKiTf 3*\ ELI40 2 9 fc^SttSHSt 
TfcfiRU *«JlttL4t^RSai4 0 3 0 t 

[0 1 15] &fc, 4#BK0T?(iB&4 0 3 0k LT, 

20 l i f ovwf-vu mtk i (7;v^-^a) m 
<ommmm%m^z. jh*wkbe li 4 0 2 9±(c^ 

fSTl nmJP<0L i F (7-Wfc'J^20 M«^)S 
U ^CD±tC3 0 0 nmffOT^S-^A^JgfiR-r 

tfiVo ^bT^1i4 0 3 0(i, 4 0 3 1 T'^^nSM 

ig?tcfev^Tias4 0 1 Qimmzn&c mm 4 0 1 6 
a, MA' 4 0 3 otrnfeowzzttzitwowmv 

350, »«tt^-XhWR4 0 3 2*^"LTFPC4 0 

.1 7 K«««ns. 

30 [0 1 1 63 4.0 3 1 fc^SftfcPSfcfc^T* ^S4 

030 kie^4 0 1 6 t*m%®ic®m?zrctbic, m 

HtfiHi4 0 2 6St>**6iilS4 0 2 8K3>**F*- 

;v*«js-rsiMi6^*s. 1^^402 
^ite@ai4 0 2 8©i7fyw (e im&fSM<D 

4 0 2 8fcX-y^y?-f S&£> ®F^I6iSK4 0 2 6$ 
.40 2 6 t*S^®4 0 2 8^RU*)B*mT*ntf, 3 

So 

[0 117] C<D£?lCLXBl&ZtircELm?<DmW 
%SoT, /?<yi"<-i/3>l6 6 0 3, ?S«M6 0 0 
4, £M-#6 0 0 0#EfiSc£*lSo 

[0 118] E L^-?gP%HtfA3{CLT, * 

/S-#6 0 0 0k*£4 0 1 0Ort«fc'>-y>^B7 

ooo^i5tte.n, ssic^-y^tt^ooocMBU 
ttt^ttt cm 2 y^tt) 7001 tm&LZti 

So 

so [0 1 1 9] COkt, C^««6 0 0 4«, A^- 
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#6 0 0 0Z&M?Ztc*b<Dmm\t ITtffi^t^o 
JE«t*60 04fctTtt. PVC (*UkT-;l/*n5>r 
K) , X#*$4«k 3/U3->ii, PVB (tf'Jlf 
Sfc&EVA (xfbyif-;V7-l!f- 
h) ^Bt^Ck^fSo C<D3fc«tt6 0 0 4<Drt» 

[0 12 0] 3t«*t6 0 0 40*tX^— 9-*^ 

&3&tt<aS£U *^-tf&fWc*Btt*fcfc«fc 

[0121] x^- v*mncm&, ^^-s/3> 
»6oo3»x^— 9-E*aa , r5cf:*^#*o * 

*BB»ftir*B#T*J:V*. 
[0 12 2] gfc, A/*-#6 OOOt LTtt, #5X 
7rt/5xtfix«L XfyUXft, FRP (F i be 
rgl ass— Reinforced Plastic 
s) PVF WUKx/l/7;I/*5-f K) 
^5-7>r/l/A, *yxxf;l/7^;l/A$fcS7?y 

4tLTPVB J f»EVA*ffl^Si|^ S+^mW;V 
[0 12 3] flU E LUS^SOJBBt^riRl 0tt<DSSt» 

[0 12 4] tks EI84 0 1 6tt, S/-'J>{^7 0 
0 OiSilfffi^**? 0 0 1 tgfaA 0 1 Ot«»I 
OTFPC4017 {CBftntCttR^tlSe C C 

T*tte«4 0 1 6£O^TiW3Lfctf, fl&<OE«4 0 1 
4 a, 40 14 b, 4 0 1 5 fc|WM$£ LTS^-U 
7 0 0 0*«ttf!6»#7 0 0 1 fcg«4 0 1 0t« 
£JIoT F P C 4 0 1 7 £««Wfc»8c2*l£o 

[0 12 5] ttfrHfeBfflVtt, 0 0 4*B» 

T*^6*/^-W6 0 0 0*J*BU 3tS#6 0 0 4£)<flJ 
ffi (BBS) *«5<k5lc$'- l J>y#7 000*«9 

0 0*ftOWtTfr6^ WBW6 0 0 4*BW'Ttft 
lOS^ *S4 0 10, rtM-tteOOORtfS' 

-y ^7 o o o-r?«j««nT^*aBK:ai:s?w 
#oaxp*B»*. *Lximamiixasm o o 

2 To r rfiTF) fcU TI^OA^T^SzkBfcftA 

[0126] mmi~~*mmA(o^Tti 

[0 12 7] &B016) *«W&ffl^ 
fcOV^T, 0 7 (AK 7 (B) fcffi^TBMH'rSo H 



6 (A) , 6 (B) i:Bi;#^o«>ottinii:»»*»L 

[0 1 2 8] 0 7 (A) tt*Hfififf!lOE Lg^I©± 
BBT*tK 07 (A) £A-A T*«KLfeBrffiB*B 

7 (B) tc^-To 

[0 12 9] WWlSfcftoT, E LiWSI^Io 
T/^y^-^3 >)S6 0 0 3 &T**BOtir&o 

[0 13 0]£&fc* EL^?^S9<fc5tCLT?C«W 
600 4*»»5o C4)*c«*t6 0 0 4tt. *^-*#6 

10 oo o*«a-r5fc»o«*aiji: LTfc«B-r* 0 te« 

#'6 0 0 4 i: l/ttt. PVC (*"J t£-;l/^n5>r 
K) . x#*54iB; S/yn-yffiJS, PVB (#ytr 

x;l/7^5;W SfcttEVA (xf-uytT-^-bT- 
h) £ffiV^£fctf T *££o il^8tt6 0 0 4<Drtgfl 

[0 1 3 Q£fc, 5E«*f6 0 0 4O*^X^— 

20 cfct^o 

[0 13 2] X^-^£!&ttfci§£\ ^7^>aV 
B6 0 0 3ttX^— 9-ff*«a-rSCf:^T*#5o * 
tt, /^s^-S/ayBfcttfflfc* x^-U-E*Bft-r 
SBB«4H*R»TtJ:^. 

[0 13 3] £fc> ^^-#6 0 00hLTti> #5X 
15, 7;l^x*A1S, X-fVUXfi, FRP (Fibe 
rg 1 ass- Reinforced Plastic 
s)«, PVF W^J tfx;b7;l/*^ F) 7^;l/A, 

30 ;l/7^;VA*ffli/^5CfctfT**So 7c«#6 0 0 
4fcLTPVB*EVA*ffi^S«3\ S+jim<D7;l/ 
^ - £ P V F 7-f ;l/A^v>T 5-7 ^ ;W>T 

[0 13 4] fiU E LB?fr60BieSift Ottos* 

Sift) tc^oTti. *^-#6ooo<fiKtttt**rr* 

[0 13 5] ?c«*f 6 0 0 4&fllV>T*/*-#6 

0 0 OSftfLftft, ft«#6 0 0 4 Offlffl (BSffi) 
^M*5J:^tC7b-i,W6 0 0 l*«0WJ5o 71/- 
40 ^600 1 (i^-y yy# (ftBSflfc LTBBtS) 
6 0 0 2££oTg*£n£o CCD^t, 2/— y-^^** 
6 0 0 2 t LTIi, MHWbfflKBtWV^O^ff * 
E LBOHiHt^lWtfJ»Bfl:tt»»*fflV^Tfefi 

v\ i/-y >y«6 0 0 2 

■J>W6 0 0 2 0FWfclE»J*WPtT*oTfeft 

[0 13 6] ttc, 1B^4 0 1 6tt^-y^tt6 0 0 
2i:StS4 0 1 0kOBB*aoTFPC4 0 1 7tctt 
so »ftteB«*h5 0 ^^o, CCT*«iB«4 0 1 6fcO^ 
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T®fflLtct>\ m<DMB4 014 a, 4014 b, 40 
1 5t>mmcLTi/-Vytrtt6 00 2tg&4 0 1 0 

tomwzmi-c f p c 4 o 1 7 icm^mimm^n 

So 

[0137] rj.^mmmT'it, fimue o o A^mf 

TA^*A-W6 0 0 0£lg*L, JtSS6 0 0 4©I 

m (SMffi) fca^Sl^b-Atteoo l £®»?{>r 

ttTVStf, #^-#6 0 0 0Rtf7b— AW6 0 0 1 
Sr&DWtTfre,, ^««6 0 0 4^tTtSl/\ C 
<D1&, M4 0 1 0, *M-M6 0 0 10 
»6 0 0 1 T'Bf8.2tlT^5£MlcmV5Jtm#<D&h 

nzmnzo ?LTttmg.m*n£#m donor 

[0 13 8] **)SSlffiJ(i, 1 ~*Mflf95©uvftt 
[0 139] (SSMII7) CCT'E Lg^gRfctetfS 

[0 14 0)4*, ^usswi, v-xm^tmvm *> 
n cite, y- hft?ttic¥fT&mKftfi£$ 

[0 14 1] 08£teV>T, S&3 5 0 l±lcmif<E>tl 
ftX^7f>yfflTFT 3 5 0 2 (il»!OSS*ffl^T 
»I?nftnf t*;HT F T4fflV>S. **»0!T 
tt, y-Mffi3 9afc3 9b£*T£, Zlfrtf—y 

WC20©TFT*WJS5iR$nfc«ijgfc&»), *7« so 

* , &*n©£a*H^T#j«s nfc p ^ -v */usb t f 

[0 14 2] tfc, **Sg0yz?«, IBijfflT F T 3 5 0 
3tt^0SS%mvc#jaSftfcnf-+*;l£BT f T 

fcffil^S. miJfflTFT3 5 03©y-h«ffi3 7{iE 
^36lC<fcoT, X^7^>^fflTFT3 502tDKb 40 
f>««3 5fc«KW£tt«SftTV5. 3 4 

14, V-Xffl^tt7««. 

[0 1 4 3] IKSjfflTFTli, E LmttffitlZWgSM 
(r*??fc&«. *©fci&, (HftfflTFT©FU-r>« 

[0144] sfc, xmrnrnT'imm® t f t 3 5 0 3 
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[0 14 5] Sfc, y-XBB4 0»» Y-hWf3 
7, 3 93WB**tlfcJitrai;Jilc«**tlfc«ilE«l& 
ft («M0 3 8fc*tt£*U «e-36<WtE**I*6 

nxo^o ccT% v-xES4o J fy-xi^i3 4 
awi;jiKfe««fl9&«38<*ja«*u «n«&ft3 8 1 

[0 14 6] X^7f^fflTFT3 5 0 2> KfbfflT 
F T 3 5 0 3 ©±fctt& 1 >W > 3>l4 1 tfK 

Stl«. ¥fift:^4 2*ffll/^TFTlc«k5SII% s Fffl 

tt*#K»i^«>, an*<#«fr*<: tcioTis^ 
[o 1 4 7] s fc, 4 3ttfii«to*v^«i-ea*B 

XttS (C«&ELif©il) T*&9, IKilfflTF 

T 3 5 0 3©Kwy»i»sisn5. a* 

«ff 4 3 ttT(47;l/5ri7i»^m «&&M$fct* 

v^ui:*W£U\ ft!!©aSmi» £©*»!» 

[0 1 4 8] ttlBH (»SL<tt«»K) 
ftfc/Sy*4 4a, .4 4bK«kt)»)S*nfejll (HfgfcfS 

a-rs) ©*t^)iai4 5*^$n5. &te, cc-e 

ttHBfcUPH^L-CV&^tf, R (#) , G (S) , 
B (ft) C#feK:J}(5Lft5S3tiSft5WTfci^. 

77x^b>V£^Uy (PPV) ?£, J \L—?vfj)\,X 
y-;l/ (PVK) #U7;l/*l/V^ftifAWeti 

[0 1 4 9] 4te, PPV5R*«EL*mf:LTtt*« 
aiJOt©*^^^, fi*lj^(f TH. Shenk.H.Becker.O.Ge 
lsen,E.Kluge,W.Kreuder,and H.Spreitzer, "Polymers 
forLight Emitting Diodes" .Euro Display.Proceeding 
s.l999.p.33-37J WftMW- 1 0-9 2 5 7 6#&f8CE 

[0150] m®%5£%mtLT&, *fet«jt-rs 

s^Jtl tc(44?u 7 x -vy L < {4^? U 7;V 

*;l/7x^.Uy«rfflV^fa</\ ^W«3 0~ 1 5 0 n 
m ($?£L<fcU 0~1 OOnm) frtl{ffiV\ 
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[o 1 5 1] {§u &±<omitmatLxm^ct 

[0 15 2] «*tf, *HB»WT?tt*y^-JS#»*« 

[0 15 3] **SS01JT*ti^7tl 4 5©±KPEDOT 
(#'Jf*7i» ZtcliPAn i WyT-'Uy) T' 

^ffi4 7flWt6ft«. #Hffi0>J©*§£> 4 5T' 

fi««nfc)tttt±s«iicKo*»-3T (TFT*«*di«nfe 

Sfi3 5 0 1 fctta»©£filK:|6]froT) tt»SftS. c 

z/VL.t wtw%> t (D\t£m*f%^z> c t »-c * s 

[0 1 5 4] Plffi4 7*T*JB^nrc^T*E L^?3 
5 0 5*^fig-rs. &*5, CLT'l^ELlf3 50 5 
(4, H^«@ M) 4 3, fgft/14 5. EFLiiAJl4 
6RtfR§ffi4 7T-M^tl5 0 HSta@4 3£HiS©® 

[0155] £fc*mmmz>t,t, mm 4 7©±ts&fc 

Brf5CtT*0, «iELtfflOift:tJ:8^t4B 
#ffiEL«^€.OlK55fX*aJK.Sgi*t© 

[0 15 6] W±«D«fe-9fC*^©E Lg^8«fi\ 0 

7aXt»^B»fflT FT ftoT, *l,Mt 

[0 15 7] H«tWl~SfeJM»6 0V^n 

[0 15 8] ($MHH8) #*ffi0"JT*«, »7 ICS 
LfcH^iSBfcfc^T. E LSI? 3 5 0 5©1Sig££iE£ 

fe* H8©«iIfc£&5j£ttE LJRfS 70 l©8fl#fc so 
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Sijffl T F T 3 5 5 3 £ttT'&3©T\ ?"©fi&©ittWfi 
[0 15 9] @9(Cfe^T. S»fflTFT 3 5 5 3fi& 

So MWHTFTIi, p^-+*/H!TFTtel86 
[0 16 0] *WMHT».- S^ffi (MS) 5 0 £ L 

flMfc©ft^?ft5*W8*JH^S. Wei 

[0 16 1] fit, tfegKTSS^y^ 5 la, 5 1b 

;l/T-*Sf^l5 2*W*tl5o *©±K{ 0 :*y^A 
7-bf-;l/7-bh^.-h (a c a c KfcSfBStlS) T-ft 
SM?iiAJi5 3, 7;l/5^A^feT4*BMi5 4«« 

i:LTt«^-TS. C?lTEL^f3 7 0 1 «S 

[0 16 2] *£tt0g<D«#. mm 5 2T«£Lfcjfc 
(4, ^WT'SSnS^^CT FT:Wgj£2ftfc»£3 5 
0 1 ©^CfafroTMfSn^ 

[0 16 3] *£tt0g& fgSSfifl] 1 ~SISStW6<0t»-rtl 

t & s * fce*st>#T*K-r s c t immv & %<> 

[0 16 4] (HMIJ9) mz. 03, 0 1 ORtf04 
2~0 4 4Tttffii)ffiTFT©y-FmffiC!b^SmE 

[0 16 5] ffiidfflTFTtbTffl^Sn^^VST 

T F T©y- H«iti«*>4tESfi8$t5ftJM)3y 
[0 16 6] C©^gfi©++/^->^>Xtt, ±mf 
{fc-ri.fc46, ^©ll*D^-5fcSS«t(C^^n?.LDD^ 

[0167] *mmmi*. $mmi~%tifflt8<D^?n 

[0 16 8] (fWSf&J 1 0) **ffiPJT'{4, *^W©E 

©TF T^isi^fcffs-rs^rffico^TiftwrSo 
mffi-cfescMosiaiSi&H^-rscfcfrso 

[0 16 9] Sf, 011 (A) KS-rJ:5K, Tifelg 
gti&MT&t&MiitJJv^tcTtmt LTlOOnml 

<om{m<mmmz 2 0 0 n mjpoafcwbijiaii:* 
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ISJf LTffi^So COB$, ifgllffctf^xaffitcjg'rST? 
Og^fflKfc 1 0~2 5w t %tbTfe< t&^o 9a 

[0 17 0] ^CS«5 0 1 ©±(C4 5 nmOJ?£07 

^;i/7 r x > U ^ yit 5 o 2 £&Si<Ddc|gffiTJejg-r 

[0 17 1] CCfrf.il 1 (C) gcT-OlSfi^ttiK 
AfcASWMT 1 0-2 4 7 7 3 5*&«*3fc£fc9lffl 

[0 17 2] l-f, I8PSP5 0 3 a, 5 0 3 b%#T5 
£SIS 5 0 4 £fg$-f *%mMT'& l 5 0 n m»0 

yn-hSKiO-vir;!/ (N i) &£*Tt 5J| (N i 

5 0 5£Jfcj£T3o CON i #*Jf OJfcfigtli 20 

[0 17 3] 011 (B) fcjjrf J:5lc, 

hbm^t-s 7 o*c 1 4mm<Dtamm&sa^ t^jv 

7rX->iJa>i5 0 2^ B B B {fr-5o CO|g„ N i 
&Lfcf!$ (J-XT, N imaffl&t^o) 50 6 a, 5 
0 6 btt&&£ IT, SfifcftBWfftlgaft^Jiff 
U 8M#Sil*<«£ o TMA,/-£^ B a B «jiT^5,-K y 5" U 

[0 17 4] #{C, 011 (C) tc^f^fc, fiS^ 
5 0 4%?-OttTX^tLT 1 S&fCjgtSTt;* (» 30 
SKli'Jy) *Ni »I^5 0 6a, 5 0 6btd»n 
f £>o C i LTSSilfitcy yfr»*ftfeIIS (JKT, 
'JViJlli^t^) 5 0 8a, 5 0 8b>Wgj3!c£*l5o 

[0 17 5] 011 (C) K*fJ;$tC, ^jgft 

5?HM*T'6 0 0'C1 2^HOi0^ffla*ftl^5„ CO 

fsaaaick ^'Ji"j3>i5 0 7 ff»tc#fi-rs n i a 

jfjPffitg5 0 8 a, 5 0 8b£$f«£tt3 0 cn«y y\c& 
5£JlraH (*fg*tfiJTB; N i ) <Df-y # V V*fimx. 
±5^$5t#^e.tl5. 40 
[0 17 6] COIgtCty, ^yi/U3>H5 0 9* 

icasN i oaaas ims outi*^ tc 

* 3iflJ/£iilT">& < fc fe 2 X 1 0 17 atoms/cm 3 £ $ T'ffi 
&-$nZo N i «¥3ltt£fct>T, 5^7*^*5- 

t>mmm*-z>ctitfo\ tit. cvmimm 

tCffi^itg (2X1 0 17 atoms/cm 3 J-XT) T'&Sfc^Ji. 
[0177] C 3 LTftWfcffl^TISJMtSn, fiO, so 
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fi«*nft*u s/y n vis 5 o 9*n#e.ti^o ^ofg, 

C 0# >J S/ y 3 yfj 5 0 9 ©**J8^fcffittJB 5 10- 

5 i 3Z^*--y'!fj:mfc& t )Bitt?%<, tfc, co 

BS, &©/*#-- y^c:fcO>TVX?£fc>#^T7fcib 

&\ mi i (d) ) 

[0 1 7 8] #£,011 (E) iCmt^vlt. 5 On 
mJPOgfcffiffc^y 3>K*75XvC V DffitCfcOJg 

^L, ^k^HM^T-g 5 or 1 BSMOMMaSfcira 

If*. 

[0 17 9] co»fciST*{i, 8ttJli:±lES<Ui 
ftS/ynvBlfcOlfiB-PSfttfJtffU, »1 5nml<0 
# »J > 'J 3 yUdtitiT, ft 3 0 n mwoiwks/y 
3>KtfJ&SSnSo IPS, 3Onm0OK<t:->yni/ 
ffltfc 5 0 nmJPOSilJWti/y 3>«*««Wi*nTft* 
8 0nmj?oy*-h*6il»5 1 4*i«»J««ft*o tfcx 
jgftH5 1 0-5 1 3 ©)!)?«: CO«tIg£<koT 
3 0nmi:S5, 

[0 18 0] #tC, 012 (A) <fc 5 K, bv>X 

hvXi' 5 15a, 515 bSrJfcfiEU y-h*fc|*g5 

1 4 lt p mzmtttmvsTim (wt, ps^f 
SftSifyfASffl^scttf-p*?. coig 

^tVV-fxmt^o) it. TFTOL^V^SE^J 
»-T5fcl&OIgT*&5. 

[0 18 1] ^*3, *^SE|^T*(iv'#7> (B2H6) 
>r— >3>jS=£fflv^TfeSv>o coxetciO 1 x 1 

0 15 ~ 1 X 1 0 18 atoms/cm 3 (ftgfttCte 5 X 1 0 16 ~ 
5X 1 0" atoms/cm 3 ) (OmAX-^ay^ts^maW. 
$5 16, 5 1 7jW&££tl5o 
[0 18 2] #tC, 012 (B) iCTfiiT&otC. b->*X 
hvX^5 1 9a, 5 1 9b*Jfcj?£U y*-hiffeltK5 1 

Ttt, f^a«lct4i 5SE(c«-r57t^, MBfticttiJv 

*X7^> (PH3) *K«»«l/!8:i^7 , 5XTffiB 
Lfc^Xv F-lf >^ffi*ffl»#\ 'J 1 X 1 0' 8 at 

OTB/crfoSgT'i&ira-fSo nmftMZfioJ* 

[0 18 3] COISiCi0«*«n«nl!^»fB« 
5 2 0fctt» nM»'2X10 l5 ~5xl0 19 
atoms/cn 3 (ftSfttte 5X10"~5X10 I! atoms/c 
m 3 ) OiSST-^tlS <fc -5 fC F-Xft^Uffi-rSo 



(13) 



^2 002-3 2 037 
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[0 18 4] 012 (C) iCTjkt&oK. mat 

^5 1 4#^tt5>nT^2>©T*, «}&05£fflWc77- 
*X7--;1/«H*»»* U\> Sfc, 012 (A) ©I 

[0 18 5] :^ttM©l|&ettifl^©l^liAfl:# 10 
5XS:ffl^T^3©T\ ffittlbie ; S:8 0 0 < Cl B$IH© 

[0 18 6] C©xet«k»)nl!^^fB*5 2 0©* 
^^Tt^^^AnLTV^l/^ (01 2 (A) ©Ig 

■p»**nftpapFM*nwD £©«#» ossso & 

WSSCftSo ^©Ctfct:, »KTFT««^jSbfe«pjSK: 
fet^T, LDD««kf-+*;Wg<affi«i:*«*ttK:a«F 20 
&*fc»*»J* L 5 5 C tmts. 
[0187]fc 200~400nmJP©»Wli£je 
g?U ^^--^^LTy-hWas 2 2~5 2 5%Jg 

fig-r^o c©y-h«a5 2 2-5 2 5 ©«©£«£ ot 

[0 18 8] ft*5, y-h«ati*l©#«KT'»figL 

f *ci:jWGF*U\, y-h«a©#»tLTtt^5iP© 

(Ta) , (T i) . t'J^fy (Mo) , *y 30 

^Xfy (W) , ZUL (Cr) , i"Jn> (Si)*> 

&M («a«tet4Mo-W^4, Mo-Ta^) , $ 

yvv-im, ?-?yi")*Mm) zm^ctw 

[0 18 9] 5 0 nmJI©g{t:£>7X 

T> (WN) Ht, 3 50nmSO^>yxf> (W) 40 

nffSVo £fc, X/S-y£#Xi:LT*-t:/> (X 
e) , **y (Ne) *©^JSttXfX*SaiO-rSfc, JS 

[0 19 0] gfc<r©B^ y-h®B5 2 3&n§PftiSfi 
MRU 5 2 0©-gPfcy-MMI£5 1 4%^-LTSft 

s«t3t««-rso c©sftofcgp^jsty-hma 

fcM&ofcLDDflWEfcftS. ftfc, $*-h*S5 2 4 
a. 5 2 4b»BTffi^«-Ol;:!,*5a<> Hl^ttWMWfc 
ssRsrnv*. so 
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[0 19 1] 013 (A) icitj;^, y-K 
«a5 2 2-5 2 5%-?X7i:LTgeg£W£n§PF 

«Mt9R (*saa«!iT*»i'j» *mftz>« coltb 

fcZnttmnffi® 526-533 K«n IPfMttflM 
5 2 0© 1/2- 1/10 (ftgttttt 1/3-1/ 

4) ©»st?y^saip?ti*«j:?c«»-rSo 

fctt, 1 X 1 0 16 - 5 X 1 0' 8 atoms/cm 3 (IISfttCH: 
3X10 17 - 3X10 18 atoms/cm 3 ) ©ifig*W£ L 

[0 19 2] 013 (B) iCTjit&olc. y-h 
^a^&S^T'l^X h7X^ 5 3 4 a- 5 3 4d£Jg 

antic u y*3OT*H«B* 535-539 «&s-r 

3 0 CCT'i>7*X7^y (ph 3 ) 5rfflv>fc>r^->F 

-T^fiv, c©^©u>©iiaftt i x i o 2 °~i 

X 1 0 21 atoms/cm 3 (ftS6tyC« 2X10 20 - 5X10 
21 atoms/cm 3 ) t ft £ £ 5 fCPIS-f 5„ 
[0 19 3] LfOIitioTnft^TFTOy 

^V^fflTFTtt. 013 (A) ©XST'fBfiELfcnS 
: Ptt*1H«5 2 8-5 3 1 ©-«#»«. C©S?n/i 

[0 19 4] 013 (C) C3jrr<fc?K, l^X 

hVX£5 3 4a~5 3 4 d£fifc£U frfcfcl^X h 
VX*5 4 2«Rja-r*. ^LT, pSPfiWftTaR (* 
**Weii*ny) *sanu Sf««fc:#n 

M^®«5 4 0, 5 4 1, 5 4 3, 5 4 4 £fl^rr£ 0 

ccT*{i^7> (b 2 h 6 ) *m^rc(*y K-Ttec 

<}:D3X10 20 ~3X10 21 atoms/cm 3 (f^gWlCtt 5 
X 1 O 20 ~l X 1 0 21 atoms/cm 3 ) ©iSS t ft 5 J: 9 tC 

[0 19 5] ftfe, ^^^5 4 0, 5 4 1, 5 4 
3,5 4 4 1 X 1 0 20 - 1 X 1 0 21 atoms/cm 3 

commr-v yffffljaznT^zi>\ ccT-wftaznzx 

ayitZ<D&&<t&3®U±<Dm$.?m\-$tl2><, % 

[0 19 6] mc. 013 (D) KLTfit&SiC b">*X 
hv** 5 4 2*l*Sl/fcft, ffilAMIfillM5 4 6?r 
ffM-T^o Jg 1 intftftR 5 4 6 t LTtt, a*?r^t? 

^fflVtWJSV^o Sfc, KJi«4 0 0nm~l. 5 11 m 
tftl(fav\ **ffiWJT'tt, 2 0 0 n mJP©g{t&M: 
a^H©±lc 8 0 0 n mJP©mt^KK«NIL^«GB 

[0197] *©», ?-n^n©aaT-^!ra*n^nS 
i fc « P s^RWft 7aR*ffitt{kf a o JSttit^s t lt 

^{Cfe^TM^HHM*, 5 5 or, 4B$H©M«ia 



(14) 



'^20 0 2-3 2 0 37 
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•••3*... 

to i 9 8] zzic 3~i oo%<D7m%$tsnmn. 
<pt\ 3 o o ~ 4 5 o tT- 1 ~ 1 2 mmvfmmz'n ^ 

co 1 9 9] Tk^ftsaaa^ i /i im&sisiss 4 6 

%B&tZMlCXnTi>&\,\ 1P£, 2 0 0 nmJI©g 

ffV\ ^©<rC*^ 800nm/?©&{fcJiSglI*Jfcfi!tL 

[0 2 0 0] H 1 4 (A) CS-f.k^tC, mil 

F^ife^5 4 6RV7- \-m®m5 lAlCtiLTay* 
? h *-7l^$ U V-7.EII 5 4 7 ~ 5 5 0 t , V 
U-Y :yE$ 5 5 1-5 5 3 *Bl&t2><, 
•e»CCO«@^, TiMlOO n-m, T i £#t?7/V 
5-7AH£3 0 0 nnu Tiil5 0nmW7? 
j£T?a«B»jSUfc3««iiOiWi«i:-r5o ffi© 

[0 2 0 1]#lC, 50~500nm «IW(Cti20 
0 — 3 0 0 nm) (DmfV% 1 rtyi/*<— i/a yM5 5 

4 1 r\v i/^-i/a >^5 
54tLT300n mffOSflJWk^ V ^JgSrffl^ 

c o 2 o 2 ] c aflawts' u 3 >m<oBimc9ciL 

gfcfr? C a«*«!n?fe5o co«»«BlK:J:»)Bfi?*i 
fc**#JB 1 fllHttftR 5 4 6 Kfl«6?n, aMua&fr 

5 C t ^ £ 1 7 W i/^-z/ 3 >i5 5 4 ©H®#&# 

[0 2 0 3]^ 014 (B) Kmt&vlH. GWffl 

Mfrttzmzmmwms 5 5 w«Bg 

fcLTtt#y-f5K, 7*'J>k BCB ('Oy^n 
HW5 5 5ttT F TtffctfrSSUfc^SfcfSjfcBff 
SfiflJT-ti 2 . 5 iim<D&-$T*75V}m*mf&tZo 

[0204] mzm^mmm5 5 5, an/v** 

•^->'3>'l5 5 4(cKW>Si5 5 3tc2-fSa^ 
* * h*-**««U B*«S (US) 5 5 6«gj£ 
fSo 4*W«T?tt»k'1'>^f A -XX(lTO)I 
%1 1 0nm©f?CMU /^-zV^RoTI 

fbnis (zno) zmetvrzmmmwm*m^Tt>8. 

l\, C©B^«ffitfEtS£P2 0 3©raSfc:&:5o 

[0 2 0 5] 8iii£St?t6*iffii (*$ffiffl-?ttft 
fc3JRlft) *5 0 0nm©JPSfc»«U H^mS5 5 

6 £Mfctz®.mmnm&i&LTm3m!&mm5 
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ic ea-r s e l 1 <D%{timw%ism t o T l $ 

[0 2 0 6] ELJ1 5 5 8RimS (MgAgl 

mmmtZo els5 5 8©mw«8o~2oo 

nm 1 0 0- 1 2 0 nm) , I$g5 5 9© 

10 mtitl 8 0~3 0 0nm (HSJSfyCfct 2 0 0-2 5 0 
nm) ftftfcf&t^o 

[0207] coxst*«, ^fecwis-rsii^ m& 
Liatf fiu e Ljittaasicjtrs 
feflwjK«j«u»<Ttta6a^o tcw>/i^w 

[0 2 0 8] $*#fe£»J£**B*J}W1-*£T 

30 

[0209] ELS5 5 8ttT«^a]©#^ 

m^eit«<T**. daspotwk bra:, rnmm&z 

#S-r5t*ffl^%fflV^©*W*bt\ M^LtdflETL 

«ii%E LWt-TtUfS^o **»T'(iE Llg 
? 2 0 3 ©^it LTM g A gUffifcffl^fcflJfcjjVr 
*\ ^50©ffi©#»%fflV>5ilh*^t6T*5o 
[0 2 10] tfc, «»«ffi560tLT«7;P5^7 
A^ifiSc^tf S*«i%ffl^tl{fS^o «S«S5 6 

[021 i] sftic. a<ksnwr»J8:*J(i2/w^- 

•>ay!5 6 l%3 0 0nm©ff$tC^-rSo Hf^tc 

««am®5 6 otf e Lm&kftmfrzumtsmiz 

LTfe<CfcT\ EL* ; F2 0 3©finRtt«S6K*J& 
so [0 2 1 2] l5 UTHl 4 (C) fc^-Ti^ftffii© 



27 

7^x-<7-?Fy*XS<DE imm&WftTzf&tZ. 2 
OlA'W'i'^ffiTFT^ 2 0 2#IBB)fflTFT, 
2 0 4««B»iaBfflnf-+*;mTFT. 205A^!li) 
HBSffi pf-**/H!T F TT'&S. 
[0 2 13] &fc, IS^Cti, 014 (C) ST'S&jEL 
fc?>, «6K^«tl8Stia:«.'J:3K«ffittOSttM»BI 
7 -oVL (7 5*-F7f;W», £ftMMkttB7<f;l/ 
AH) 5 y 9 TM'y- 'J ^* yrs.E<DnWy 

[0 2 14] (HS§0tJl 1) W8l*Ti- io 

[0 2 1 5] HI 5lC^ffi0JT*ffl^e>tl37-X<|^ 

[02 16]->7H/-^80K 77f (A) (8 
0 2), 77f (B) (8 0 3) > ^0(C^-r<fcaK:E so 
■?nt^5. ^*3**fifi{«JT'«, .ll&Oyyf- (A) 

(8 0 2) t lfflO^-y^ (B). (8 0 3) t>\ 4*0 
V-Xtt^tlS_a~S_dtc3rfjSLTl/>5o 

[0 2 1 7] ^n-y^ff^C LK, CLKO»« 
Lfc^Q'y^lfCLKB, X^-F/WXifSP, 

SA^i/7 h t^X* 8 0 1 fcAftStlSo SfcttWfr 30 

sAasnsf^*;!/'?*-^ *v d (iitci Lfcisia 

*»S5vf- (A) (8 0 2) tX*«tl5. 

S L A T, S_LAT<D«xffEeLfcflMfS_LA 

Tbtt*ft*ftHfcjj*LfcE«fr&5yf- (B) (8 0 

3) tx**n5. 

[0 2 18]77f (A) (8 0 2) ©BU^MICO 
t/ % T, V-XifSS_a(cMjSt557f (A) (8 
0 2) O-»8 0 4*«9t4:pr«Wrs. 

(A) (8 0 2) O-gP8 0 4»20©^D>y^ K-YV 
*t2-3©i'>/<— ***LT^5. 40 

[0 2 19]77f (A) (8 0 2) 0-SP8O4CT)± 

mm%m 1 6£jjvr<, 8 3 1 a, 8 3 1 ba^-n^n, 

yyf- (A) (8 0 2) ©-gP8 0 4*<WT5')'>/<- 

<<y*-*<r> 1 O^MtSTF TO«3B©y- hWi 
T'$>5o ££8 3 2 a, 8 3 2 btt'Wftt, 7>yf- 
(A) (802) ©-gB8 0 4ft*frt5fc-5 'lOO^V 
/<-**«)St8TFTOgffllT*0, 83 7 a, 8 
3 7 b 832a, 832b ±fc*ft* f ft»W- 6 

nfey-Mlffi-pfeSo fttey-hSffi8 3 7 a, 8 3 so 



#^2 0 0 2-3 2 03 7 
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7 b«mSCWK&R2ftTt/^ 0 

[0 2 2 0] 8 3 3a, 8 3 3 bfi^tl^ft, yv=f- 
(A) (802) tO-gP8 0 4*^-r§^a-y^F-1'y 
/^-^©lO^JB^-rSTFTOSttHT'^So ffittJf 
83 3 a±tc«y-h«g8 38a, 838b#Ktt?> 

833 b±K«y-hag8 3 8b, 8 3 9 #19;ttS>4a 

[02 2 1] 8 3 4 a, 8 3 4 bfi^tt^ft, 
(A) (8 0 2) ©-SP8 0 4ft*lTt5&-3 10<D*n 
•y*F'0'/<-*«B*r*TFT©}SttJiT?a&5. }S 
14S8 3 4 a±{Ctty-hSS8 3 9, 8 4 0«lt^ 

8 3 4 b±fC«y-F«S8 4 0, 8 4 1 ftmft>tlX 
[0 2 2 2] J^OxS^WSMBB^fc^fttf, 

[0223] *H)55sffij«, i ~$mm 1 OO^f 

[0 2 2 4] GfeNfflj 1 2 ) *|gH^<D E L &9&tHlC 43 
l/^T, E Ljfl?#frf5E LjftCffi^&tlStmte, * 
«ELtt»fc:|ffi!E*n-f» «MEL»»*ffl^Tfe*« 

[0 2 2 5] Sfctt, ma^ssfcigisfBEoffiv^i 
«EL*m#HJ»snntf, *%wicmm?zct&"i 

[0226] *mmM&. $mm 1 -ms&ffo 1 1 <t>w 

[0 2 2 7] (HffifldJ 1 3) *5WJfci3^T, ELlt 

[0 2 2 8] ffiSH^WWMtttA 1 qs (F'JX-8 
-+/ F-7;b5^^A) , TPD (F'J7x^ 

WfbtiZo ppv W)7x-\sy\£- 

\sy) , PVK (:HUlf-;l/*;WV/-;l/) , #U*- 

[0 2 2 9] *'J7-S (W^R) Xlf 
[0 2 3 0] Sfc'*«WOE L«^SS*^-T5 ELI 

^tfe^T, *©EL«¥««*r-r*ELjf*^ fiTwas 



(16) 



'#^2 00 2-3 2 03 7 
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[0231] ■ft$,n*mwizit&*<D^v7mM i & 

[0 2 3 2] £/£W<£E LJfKF-^yh PR5£1» £ 
?-x"J>6, TPB, ***U FVSiaW&nSo 10 

[0233] ^hmom:, $tt<n i ~mmm i2tm 

[0 2 3 4] (USSffJ 1 4 ) #3lffi0IJT'{i, *5B«©E 
L87Sgg£O^TB2 1 (A) , (B) Kft^Tmm 
T5„ 02 1 (A) «, ELXTOJBftSttfcTFTS 

0t-&3 o jS»T-ssnft6 8o i av-xe^flUBift 

088, 6802a, 6802 b«7*- hffl^MlJle] 
Sg, 6 8 0 3«:BiStSPT'&3o 6 80 4«7JA- 

W, 6 8 0 5 tt^ 1 , 6 8 0 6 it% 2 ->-;l/# 20 

%\ is— ;l/»6 8 0 5t?H*nfcrtlfflO*^— 
Mi:TFTlIt(D^(±S«W680 7 CBS 2 1 
(B) #BBJ AtCttt&4l«. 

[0 2 3 5] ftfc, 6 8 0 8«7-*{g^<IJ!BijlHlS86 
8 0 1, y- Hg^fflffifjHB 6 8 0 2 a, ROWKSB 

403 KA*sti*e^%earsfc«>o««!B»"p* 

0, ftg«i§t©S«SSiif fcftSFPC (71/+3/7V1/ 

[0 2 3 6] CCX\ 02 1 (A) &A-A' T^JBrL so 
/cWrffitclSS-f3®TH0£0 2 l (B) tc^-To ftfc, 

@2 i (a) , (b) ■ettra-oawttKra-offiF^fcflj 

[0 2 3 7] 02 1 (B) CjjVf <fc7lC, S&6 8 00 
±£fci:BXffi6 8 0 3, y-X€#ffllffilll@8S6 8 0 1 
>WBja*ttTfc9, 8 0 3«E LJIf fcSttlS 

W**HWirr*fcft©T F T GKT\ WWBTFTfcl^ 

5) 6 8 5 1 tt<D f MvicntmKmmtircw% 
«®6 8 5 2*-$tsim<Dwmic£mi$.-£nzo 

figfi?!lT-ttigi(lfflTFT6 8 5 1 %p^-v*;l/S/T F Ti: -to 
TS. V-Xfll^fllW60»6 8O lttn^ + * 

;1/ST F T 6 8 5 3 t p^-V^HiT F T 6 8 5 4 fc£ 

«*i«K:«i#^t>*feCMo s m&zm^x&i&izti 

So 

[0 2 3 8] &HJRI4BJl5*S©T»<:*7-7-f HZ 
(R)'6 8 5 5, ioy-y-fJl^ (G) 68 56Rtf# 
y--74)\>* (B) (0^-e-f) *WLTV5o CCT- 
*5-7<<7l/* (R) fctt#fi}fc*»ai"r5*7-7-r 

(G) te&fettfcttffif S 

*7-7-fW. *7-7^w (b) tt»fi3t*aa so 
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-rs*7-7-<;y^T*feSo ftfc, #-7-7-c>l/# 

(R) 6 8 5 5«ifcfefift©BsllC, *7-7-<7l/* 
(G) 6 8"5 6tt»«EitOBiRC, *7-7^;W 
(B) «Wfefgft©.Bj|K.^tf5nSo 
[0 2 3 9] 0^15,(0*7-7^ ;W*Slt /ci^©2l 

mfcb-ni, £?^fe©fe&atf[6]±^sj5*w?> 

£ftS) *\ C©*fett£, ^&7 , c;^«Wl-r5*7-7 
-< )\>Z \vm C £ £ «fc t) ^e©$K£ft±£;£S tttf 

[0 2 4 0] £fc, «E*OA7-7^;W*ffl^4^i 
jgTfi, E L^gM©^^C«Ab/cWffi7 , fi^E L 

ftV»|BI«JWBi: 0 5 5. LfrLft#5, *^)55^J©<k7 
fc*5-7^;l/*%K»*c:fCE L#FfcttWJE©» 

i o e l jiff ««aiB«nT t£ 7 ± 7 ft^n£%is?<- c 

fcjb^T-feSo 

[0241] ft?-? 4 )i?*mvzmmit®& 

Tfe^, #fe^%ttm-rs*5-7-<.;i/^k:ji-rfci6, ff 
*©{gT£tB < «fc 7 ft C fc tf*V. 
[0 2 4 2] #tfC, B^m@6 8 5 2 fftS9iaMlflr?£ 
fiEStt, E LlfOlit LTWmr** B^« 
H6 8 5 2©iiatCtt*6aiK6 8 5 7 jWBdcSft, $ 5 

t*euc«)t-r*a}tt)i6 8 5 8, m&icmttzmt 
B^t«»fetig^'rs5i7t)i5:^;tte>n, istf 

7-c;v^^is^e>nT0''So 

[0 2 4 3] ftfe, H^6 8 5 8, 68 5 9©««t 
5o Sfc, %?tSfcttT*ft<«f SAJf, «?|feSSJI. 

[0 2 4 4] ttn, %ffltM<D±.Km LS?©^S6 
8 6O^a0ttt**t*»«RTftoTjei««n*. C 
<D&m 6 8 6 0 tt^TOB*fc*laiT* 0 , tefflSM 6 
8 0 8 ^r!S4 LTFPC6809 Knfm\CfflfoZtlT 

t/->So 

[0 2 4 5] ^E,-^ 1 ->-;V«6 8 0 5%f-fX'^ 
•9— SreJBfiEU X^-^t (0^-f) *»fliUT*^ 
-W6 8 0 4^ft!i»)^t.-&S„ *LT, TFTS«, * 
6 8 0 4 TkTSW, 1 ^-/l/tt 6 8 0 5 T'H^tX/c^ 
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6 8 0 l^KS&Xm^K)%'m^o 
[0 2 4 6] *fc, 3^ffiglJT-tt?E«M6 8 0 7 K^* 
®S1£»g6 8 6 1 i: LT&ft^U ^ASri&ftlbTfc 

TBffltt*fl*ffll^ S C t ""rtTC'fcS. 
[0 2 4 7] #»C, ?t^tt6 8 0 7€K*l&SHt£fctt 
40«K:± DHfb*-ftfeft, & 1 ->-/W6 8 0 5 (CjgjiK 
SttfcHPgP (BEHff) £S<'o MI 1 f-M*6 8 0 

5omuwtWb^i£t>, mmmtne 8 6 2*m^Ttk 
m&.& e 8 o 8 so* f p c 6 8 o 9 wumK&Bim 

S„ S e. K, m 1 ~>-;14* 6 8 0 5 ©^MSBRtf F P C 
6 8 0 9©-f8£H3<fc5lc£2^-;l4*6 8 0 6*R 
tt£o ^2 'y—)\M 6 8 0 6 tt^ 1 *S—M& 6 8 0 7 

[0 2 4 8] &±<D£orstt*%^XE L 
#6 8 0 7££rA-fSCfclc,}:D, E L*F*ttSPfr5 

t*"T*£S 0 

[0 2 4 9] Sfc, *5B#fcffll/>5C fcTSE#©«fta 
[0 2 5 0] (JHMI 1 5) #*«fl!T«\ ffitM 1 4 

«hb»h2 1 (b) tmmv3b^-v«em»tcmL^ 

[0 2 5 1] *Hj6t§fJT-ttiS^6 9 0 1 (CMMWIT 
F T 6 9 0 2 tbTn^-V^VST F T^ffll/^tlT^ 
So ffii&fflTFT6 9 0 2OFWytttillg« 

S6 9 o 3bm9Lmcmmzti. c<D®mmm6 903 

fcHBR*«6 9 0 3#E Lil?©l£®fc&S„ 
[0 2 5 2] Sfc, *58W*fflO^T»jasnfcjRftfc« 
Jtt-rS«3W6 8 5 8, illfefcf&tf Sfgtfyi6 8 5 9 

<D±\at&wmic#®mwmmmG 9 0 4**jgfi)c2n 

So C©jgr!fJ**fS6 9 0 4«ELJ!l : ?©Blffii:*5o 

[0253] ^mmmx'ti.ij^-y^fii'it 

(R) 6 90 5, (G) 6 90 6&tf* 

H/* ( B ) (Bj^-f) 6804C 
»i**ftT^*j«teW»Wft*. ♦JMWIOELJIS'F© 

* 7 - 7 -f ;V * *«■•«■ S c fc tf? * * . 
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[0 2 5 4] *$kmmv>Zi*>Ki37--7-<)\>Z (R) 6 
9 0 5, *7-7-r;l/3f (G) 6906M*7-7-f 

(B) £#A-#6 8 0 4lc^tS 

fc, TFTSfi©Ig£^&<^SCi:**T*£, 
0RO : X;V-7°7 F©ft±£0SCfc*<T*£Sfcv>-5*iJ 
£**&So 

[0 2 5 5] (Hfflfflll 6) 03 6. @3 8«*^WO 

[0 2 5 6] fcfe, 0 3 6tCfcV>T, fUMH 7 iCfcVT 

[0 2 5 7] 0 3 8»Cfe^T, HffiffO 8 iCfc^T 

*B&f So 

[0 2 5 8] ¥*{*j|<DTfllcEIM 4 5 0 2 a£l& 

20 %Kit+*t.t1fiiQW£lt*. 

[0259] 037, 03 9«*^(0^=(0^»JT' 
£S„ C©*fli«-*?«\ ^r©^SStflJtttS^SJl4 5 
0 2 bt, WKftgiM 9 b*»oT*m. 

[0 2 6 0] fcfc, 03 7K:fc^T, SlfiBWI 7 tfe^T 
^LfcEI8t^i;ap»«lRH:^S:t>^</->T^U BtH 

[0 2 6 1] fcfc, 03 9t":*5^T, *ffl-0IJ8K:fcl/">T 

ttgRS-fSo 

30 [02 6 2] 03 7&tf03 9T*fi, «iEf,«*&IS4 9 b 

L, y-F<tWF<DJfT*fcft^o 
[02 6 3] QfeHM 1 7 ) **ffi0)JT<«, ^%01 1 0 
iCfct^T, E Li5^Slc07t(Dtt*t73lp)^"Fffi (StS 
fid) tflRlfcU WBIM^**»i«B©T«K:»l«-5 

«^tcov^TS4B^-rso {it, Kw-sBHifc-rsfeft 

0^-rscfci;-rSo ctt% ISKlHl^fflT F Tic-o^ 

40 t«, nsfstwi or-ft'itcttmismzm^TftMtzc 

[0 2 6 4] t-f, 02 5 (A) fcaVf J:5fc, S«6 
ii600±C200~400n m)lOlia^?:JKfi£ 
f y^lTotiIMS6 0 2 %Mt5c X>y^> 

[0 2 6 5] *fcH2 5 (B) , (C) K.^tH^K.Wt 
so itBZB&tZo **«i0>JT*t± 1 0 0 nmJPOSgfclMt: 
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&mm 603i:200n m@t©g{t«liiRll 6 0 4 t 

jj<Dm{tmmmm6 o 3<ommmm* 1 0-2 5 w t 

%t LTfe< bSb\ Sft^ft«6 0 4 Sffi 

tO 2 6 6] &K02 5 (D) te^-r«t-9t 4 5 nmO 
JP 2©7*r;l/7 7X~>y 3>I'6 0 5^»]CDf£^)£T' 

7ABI& fc*0^ H a H R«^^^fl:^tt^a|^T-feS 

[0 2 6 7] Cu^B2 6 (C) $T*©Xg«#ttiBi 
AJCfcSWHflM 0-2 4 7 7 3 5^«*^K5lffl 

(/""So 

[0 2 6 8] £?\ 02 5 (E) tiKf <fc 5 £Bfln8P6 
0 6 a, 6 0 6 b$rfrf £ffi«J!6 0 7 5:Mt5o * 
*flS«n?« 1 5 0 n nK!)|(b^|$M^S. 20 
t, @2 6 (A) K^-t<fc?tC«SJl6 0 7©±£Xtf 

yn-hffitcAO-^y;!/ (n i) XSHtsm (n i 

6 0 8*»«"r«. CON 

[0 2 6 9]^, 02 6 (B) iCjjVfidK* ^jgfi 
#?B5WT'5 7 CC, 1 4R$m©ftngUa9«ill]*., 7* 
;V7 7 XS*"J 3 Vfflt 6 0 5 fclSHiffc-f 3o C ©EL N i 
ff»Lfc«« (WT* N.i ^5) 6 0 9a, 

6 0 9 bttm&i: LT, 

[0 2 7 0]^tc @2 6 (o tc^-r«fc^c, umm 

6 0 7^fOSSvx^tLTl 5ffletJS-r57cig Off 
gL<«y» £N iiStaffi$6 0 9 a, 6 09 blci& 

t, v>mm*tw 6iu, 6 1 1 b^»«s 

[0 2 7 1] 02 6 (C) tC7jk?£?iZ, 

HHM*T*6 0 0r, 1 2l$B©]!in^JIfcj!jQ*5, C 

&#mu mmmiz im ezx r> k y 

toWtB 1 1 a, 6 11 bfC*ilI£tlTL£9„ Ctltt 
U>K±54JR7ai (**ffiPTH4N i) ©y-y*'J> 

[0 2 7 2] C©XgKJ;0*'J'>y3>»6 1 2tft 

iottsus ims <xm=jtf*>#ifi) ti 

. 5WSttT'^*< tt 2 X 1 0 17 atoms/cm 3 tC$T*161 
C©SfiSTfi«*n5fcTFT«fttfe:H:fl61i 
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t^jgg (2 X 1 0' 7 atoms/cm 3 i-XT) T'&5 A £>tl 

So 

[0 2 7 3] c3LTftWt*ffll/^T»ft{fc*n, SO. 

C©#U£/"J3>IS6 1 2©Mffl^f;iStti6 1 3 
a, 6 1 3 bfc/^-^y^Igfc.fcOJ&fcrSo * 
fc, C©l$, ^©/^--^cfe^TVX^fcii^S: 
fT-pfc*©- 5 ?-*-^ ±E#'J i"J3^ffl^Tig 
fiSf3fcfit/\, (02 6 (D) ) 
[0 2 7 4] #:iCs 02 6 (E) iCTn't&olCy 5 On 
mP©Sftlt ft -> »J 3 7*5 C ' V D ft £ «fc 0 » 
SU ^©±T'Kft#Ha*T'9 5 0lCmp B 3©iD^j!!! ! 

[0275] c<D®mitT.mT'im&mii±mm{tmit 

y y n y«3WMfc«nT« 3 0 n mJPOKftS' U3> 

i*i»*«hi. bp*., 3 0nmm(omityv^>mt 

5 0 n mffCMbiilt^y 3 >IA^«i*nT&5 8 0 
nm*©y-h«iK6 1 4*<»j««n*. t:fc, gft 
16 13 a, 6 13 b©flifS«il©^ftXSt:«toT 
3 Onmt&So 

[0 2 7 6] 02 7 (A) iZintiiOlC, l^TX 

h"?X7 6 1 5*ML, y-H6«S6 1 4^LT 
pS%(*4-r«?*li»7BR (i-XT, pSPF»H*7BRi:^ 

5) *aa»Tr*. pS^^Tc^tLTa, Kmrnat 

1 3ffi{cS-r57t;^, #Sft£«#P>3:fcfcJ:#y7A 
*ffl^5C fctfftSo C©Xg C^+iM/ F-7*Xg 

[0 2 7 7] fcfc, *5ia0!lTtt^5> (BzHb) % 
KS^«t*V>T7'7XT|iijebfcl'*> K-XftT'^ 

^f-i/a^ffl^Tt^ 1 , C©XSC«t»5 1 x 1 
0 15 ~ 1 X 1 0 18 atoms/cm 3 (ftgttCfct 5 X 1 0 16 ~ 
5 X 1 0 17 atoms/cm 3 ) ©igttT*#n VZ-gtS^Wafc 
«6 1 6im0titLi o 
[0 2 7 8]^fil, 02 7 (B) tCaVfcfc^K, b~>*X 
KTX7 6 1 9*»J«U y-HMM!6 1 4«r^LT 

?) *^*o-rso ft*, ns^«*7aRtLTtt, res 
etyciii 5»fc«"r*7aR» ^wctty^x«atig^ 

(PHs) *JM»(lb*V^7 , 5XvlBiBLfc7'5X 
•7 K— t!y^ft?:fflV\ y 1 x 1 0 18 atoms/cm 3 © 
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[0 2 7 9] C ©IgfC <£ 0 Jg)£Sn£> n gTOH&SHE 

6 2 Otti. nmwmnMltZ x 1 0 ,6 ~5x i o 19 
atoms/cm 3 (ftgfityilfci 5X1 0' 7 - 5X10 18 atoms/c 

[0 2 8 0] 02 7 (C) fc^T^tc, Sim? 

nfc n gTOHWHRRtf p a^K»7aR©jsttftie* 

H6 1 4««»»J6nTl^*0-p«MF«rfflt^fe7r-* 
X7^-/MaS#»*U\, Sfc, 02 7 (A) ©IS 

[0281] *%mm<r>M%\mmmi<fy&^m&{ti3 

7X$rffll^T^?>©T\ Stt{tI@%8 0 0 , C, 1 EH 

[0 2 8 2] 2 0 0-4 0 0 n mjf ©HmHSrJfc 

figU '^--V^l/cy— h«i6 2 2, 6 2 3, 6 20 
2 5KtfV-X©#mffi6 2 4, miSII® 6 2 6£»l£ 
•T3„ E10y-h«ffi6 2 2, 6 2 3, 6 2 5©^il{C 
iotgT F T©f-**;l/g©:S2tfj&rf S<, (02 

7 (D) ) 

[0283] f-hnmimmvmmm'tef&L 
(Ta) , =f-*y (to , tijyfy (Mo) . *y 

^Xf> (W) , ^uL, (C r) , ~>Un> (SO* 30 

£H (ft*»fc»iMo-wa*fc Mo-Ta44) , $ 
fc{4«HE7as©'>'J1ti' FIR (ftaEWCtt^y^Xry 
f'JlMFIi, ^y^u+MFR) zmvicttfin 

[0 2 8 4] 5 0 n mffOSffc* 

f> (WN) H6 2 2 b, 62 3 b, 6 2 5 bt, 35 
0 nmIO^>^Xf > (W) S6 2 2 a, 6 2 3 a, 40 
6 2 5 a fc-eftSWBMfcJB^S. CtUiX^y 
HMtfhtt&V. X/S-y*#XfcLT*-t/:>' 

(Xe) , (Ne) ^©*ffitt#X£»f £fc 

[0 2 8 5] y-Fmg6 22a(6 22 b)fc6 

2 3 a (6 2 3 b)ttBrffiTttr-Ol*:ji.*.3ff, $IR»tt 

[0 2 8 6]#K, H2 8 (A) iCTfit&ofc. Y-h 
WI6 2 2, 6 2 3, 6 2 5, 7-X{I^SH6 2 4, 
«W«S6 2 6**7X^4: LTiai^Wena^W* so 
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titttmrnme 2 7-6 3 1 tttnWFmmme 2 

0©l/2~l/l 0 (f^g^C«l/3~l/4) © 

1 X 1 0 16 -5 X 1 0' 8 atoms/cm 3 (ftSW»C{43 X 1 
0 17 - 3 x 1 0 18 atoms/cm 3 ) ©ilgfcWt: U\, 
[0 2 8 7]#£, 02 8 (B) iC^'.fcdfC, y-F 
mS^S^}BT'bi/XF^X^6 3 4a~6 3 4 c £ 

TiSjgSfC >**tr^WHHIW 6 3 5-63 7 z&m 

ccT"t>7**y-<y (ph 3 ) %m^rc(*> 
F-7ffii?fT</\ c©^f£©'J >©itg« i x i o 20 - 

1 X 1 0 21 atoms/cm 3 (f&fltyC«2 X 1 0 20 - 5 X 1 
0 21 atoms/cm 3 ) t^^^^W^t^o 

[0 2 8 8] C©l8££oTn^**;l/§/TFT<DV 
-XlltgL<ttKWyItS*W?tlStf, X^y 
f-y^fflTFTtt, 02 8 (A) ©IgT'JfrSLfcnS! 

2 7-63 1 ©HBW«H*. COBStlfc 
fB«tf» X-fyf-yyfflTFT'OLDDPWk&S. 

[0 2 8 9]^tC, 02 8 (C) tC^1"J;3^, l^7X 

h"7X^6 3 4 a~6 3 4 cSiSU frfcKU^XF 
7X^6 4 2^Jg^-T5„ ^LT, pHWBBTtJR (* 

MtbffiM 6 4 3. 6 4 4*«dW*. CCTB^y 
(BzH6)"*ffl^fe-f*VF-7TSlCj:9 3 x 1 0 20 ~ 
3 X 1 0 21 atoms/on 3 (ftgWKti 5 X 1 0 20 - 1 X 1 
0 21 atoms/cm 3 ) ©fig t &3 £ 7 fCtfU ^igsfip-f 

[0 2 9 0] TOGftlflWg6 4 3, 6 4 4 CttgtlC 

1 X 1 O 20 - 1 X 1 0 21 atoms/cm 3 ©figm >A^D 
SftTVStf, CCT«IQ£n5tfn:y«^©'>&< t 
fe3««±©»Sif-PSaiP*ftS. tOtztbs J T'tbBf8.2 

O^I«IHi«i:LT«l&r*. 

[0 2 9 1]^tC, 02 8 (D) iCfnt&OtC, b^X 
F^X7 6 4 2«r^Lf=m, miSP^*fe«S^6 4 6^ 

»fiSctSo is i Aimauie 4 6 1 lt«, a**^tr 

*mW$Bk\,\ tfc, SIIi4 0 0nm~l. 5 ftm 

ttnif&\ **MTHi, 2 o o n mmvmitmt 

%mm<D±lC 8 0 0 n m^©Kfk^)l^ffl« LfcttiS 
[0 2 9 2] ^©tS, ^n^n©iiST-!$i!)D^nfcnS 

«UFfcfc^TSJR*H«*, 5 5 0tC, 4^©^saa 

[02 9 3]^P>tC, 3-1 0 0 %©*^$ty#H^ 
(ft?, 300-4 50^1-12 «FH©^ffl*ff 
*JRfttf&afcff5. coi8H:J»WlcHiiBSnfe**fc 
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c o 2 9 4 ] 7mimmit% i jMitsait 6 4 6 

ZBl&T 5 fg £ AnT & \ BP 5 , 2 0 0 n mJI©^ 

ffv\ *©&?$?) 8 o o n mmvmtmmm&j&i&L 

T<E>#lfc>ftV\, 

[02 95]fc 029 (A) K7fi?&olC. Sill 

mtmm 6 4 6 atf y- h mm e 1 4 1 » lt 3 > * 10 

* h*-;l/^fiKL, 7-XE*ljl6 4 7, 6 5 0 fc, F 
l^-T^ESle 5 2, 6 5 3?r0^-r?> o ftfc, 
T-fiC©«ffi%, TiMlOOnm, T i ££#7/1/ 
= -^^,^3 0 0 nm, TiI150nm*XA7^ 

aT?aaE»jSLfc3»«ji<oawiii:-r5. ^n, «© 

[0296] ^t, 5 0~5 0 0nm (f^WlC{±2 0 
0~3 0 0nm) ©JS£T-ffI 1 ^3 >Ji6 5 

4 %^fSo *$ffi0r?tt£ 1 5"<-S/a >"«6 
54fcLT300n mff©g<fc&ffcS/l> 3>1^|^ 20 

[0 2 9 7] COBS, »fc»fc->'J3>M©#J»K:$fefi[ 
oTH 2 , NHaSfcJRfc^Jtf^fcffl^TX^Xvfflg 

ttT, is*—*/ 3VI6 54 ©&«###£ 

[0 2 9 8] 02 9 (B) C^-fcfc-pK, 30 

n^&ft<&%2fliiiiii6WS6 5 5«as-rs. wmus 

fcLTtttflMS F, 7f'J/k BCB (ftW3/9a 

«i6 5 5ttT f T*^j*r«ae*iFfflfl:-rs«gsB*' 

SfcfliJTfi 2 . 5 fn»©ffST?7f VMMOMtt*. 
[0 2 9 9]#tC, 82AMIINW6 5 5, gl'WS' 
^->Hyl6 5 4£ F W 6 5 3 icmt 5 3 > 
**h*-;l/£je$L, BSt« (PIS) 6 5 6«BlS 

■TSo *$mmz-iiMMy*J*;h • xx ( i t o) n « 

£l 1 0 nmOJfSCBricU /^-;>^ffoTi 
SR1tSi:T£. 0 §^>i*?A£2~2 0%©l6 
ftS*) (ZnO) %g£Lfa3f!WWS£ffl^Tk& 
l>. £©■*««#£ L*F©»«fcftS. 
[0 3 0 0] ^{Ciflg6 6 1 a, 661b?:500nm 

[03 0 1]^C, ELJ16 5 8Srj^g (MgAg« 
S) 6 5 9?:, S^B»ffi%fflV^T*aa»«Lftl,^a 
^^■TSo ftfc, E LJ16 58©HW&80~200 so 
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nm mmmcitl 0 0~1 2 0nm) , |$g6 5 9© 
mtitl 8 0~3 0 0nm (ftSWCfi 2 0 0 ~ 2 5 0 
nm) k.?tll£&t,\ 

[0302] c©ist*«, ^stcwis-rsajs, sfe 
Ljifitfiwi**^*. fiu zimmmctttz 

BttlcSU-»fc«>7* FU 7?77i'&ffifcflil'>-fK:& 
fefBS'JK:»jffiLft<Tttft6ftV>o ^ilT^^^X^ 

EL*atfl8ta*»«rao3WfSbv^. 

[0 3 0 3] BPS, £"f#fefcJ*f&**HXUfl.*£T 
E'L»RtfH«*a8?«CJBJSt-5. «fet» 

^%fflv>T«&^Jt©E LjiRtflBs&wwsfcj&ahr 

?X^t7 FL, *©vX**ffl^TWfe«3te©E L 

ft5vX*;&ffit>5J:5K:K«LTV5#, ^D^X^ 
*«V^*t>LTfe«t3ftl/^ £fc> £H*CE LMRtf 

[0 3 0 4] ftfc, E LI 6 5 8 t LT{i^£n©*ffl£ 

IE?Lttg», JgJfcHfttflrf&Wreft^Ji 
?©K«fc.LTM g A g*S*ffl^fcfl!|:&jjVr#, 4»P 
[0 3 0 5] tfc, «S1t@6 6 0 fc LTti7;l/5^^ 

A*±/a»t"rs*mii*fflt^ntffii/\ «««S6 6 

[0 3 0 6] C5LT029 (C) t^f J: 9 ftSii© 
7 f r -T XT h y ^XS© E L S^tt W^dtT 5o 

[0 3 0 7] ft*, XNEfCli, 02 9 (C) ^T-^figL 
te6, ?&»c^Kfe^nfti/>J:3C^tt©S5V^« 

[0 3 0 8] (HfiifflJ 1 8) *H]i0IJT'tt, HMffl.l 0 
tfeV^T, E L8^gl©)t©ffi(»^[p]^Tffi (Sfi 
ff) SfilfcU *««l6«*«<MI«!)±aw:^«-4-** 

jstcov>TSiwrso fib, Kw*«#t-rsfc»t, 

BKllslBCH LT«S*mffiT"^.a C M 0 S ElSSfcH* 
-rSCtfTSo dCT*, B»|§IBfflTFTfcOV>T 

uttffii oTa^fcffH»ffi*ffli^Tff»-r*ct 
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[0 3 0 9] $1\ 03 0 (A) fC^"TJ;3tC> Til 

7 o 2*nw\mmzW&7 o i *ffi*r*. *msm 
T'lm&itx^xi.icTtmt lt i o o nmrnnmit 

KfbiiRR^ 2 0 0 n mJP©g(tS{bS^ t *m L 
mwt 1 0-2 5w t %i:LTfc< t&l<\ 'mm, T% 
[0 3 10] #JcTiffiJ87 0 2©±tC4 5 nm<DJI£cD 

[0 3 1 1] CCA^03O (C) £T*cQIg«#cM 
AtCfcSftfflWl 0-2 4 7 7 3 5^«**^fc3lffl 
**Cfc#T*«. PMilBTttN iHcD7t^«r«^tL 
Tffll/^c¥S^©ISSfl^lcH^*BaB*BBSLT 
V">5 0 

[0 3 12] £1\ MC3g|57 0 4 a, 7 04 b, 704 

c zm?%umm7 o 5*»*-ra 0 *£*bk»h: 1 5 
0 nmm<Dm{mmm*m^Zo ^lt, «SH7 0 5 

<0±.\CX\Zl/^-Vmz.&K)-V f r)\> (N i) fc£*f 
■51 (Ni 7 0 6*}gfig-r5o C<DN i £#J1 

[0 3 13] #tc, 03 0 (B) CijVf<fc-3£, 
f?BSWT*5-7 0t, 1 4^H©(lliliaDX., 7t 
;V7 7X>"J3>I7. OSfcSSUffrtSo C<0B, Ni 
#»Lfc«H UTF, N i Setoff fc 1^5) 7 0 7 a, 
7 0 7 b, 707 c *m&t LT, ijE^MmflctS 
JMbWWf L, « ftfiSAtfil g o T^jSBWffiB-pft 
S # U S/ U 3 >R 7 0 8 flS. 

[0 3 14] 03 0 (C) tC,Trf<fc?£, fSSH 

7 0 5%?oft^^t lt 1 5m\cmtz>7m (8? 

*L<tt'JV) *N i»®«7 0 7 a, 7 07 b, 7 
0 7c KSftrTS. C 3 LT*JMEty >*Wftl«ftfc 

am (wt, y>sanrtw«i:i/^) 7 09 a, 709 

b, 7 0 9 c#flM2*l5o 
[0 3 15] &fc, 0 3 0 (C) fcjjrf<fc5£, ^jgu 
HB5WT6 0 0T:, 1 2ttMafin!!ft^£ita*3o C 

©fMistc £ 0 * y y 3 »g 7 0 8 fmcfps-f 5 n i 

illiSlf 7 0 9 a, 7 0 9 b, 7 0 9 c {CjfS^ tlT Lt 
5. Ctltty>C«t5^JS7tlg (*Hffi^JT'ttN i) <0 

[0 3 1 6] CCDlSCcfcDtf'J^y 3^17 1 OtfJfc 
iOitfittS IMS («fcl*W*y»«T) fc<fc 
£>$J5£fitT">&< fc t 2 X 1 0" atoms/an 3 til $T*<ffig 
£ft3„ N i (i^#fttCt7T7-l'7^'l'A+7-"!?^ 
C08aS-effi»*tl*tTFTWttfctt^61l 
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S I MS^cOSi^WT-feScOT*, JMUCttS&lCff 
t/>iSg (2X1 0 17 atoms/cm 3 J-3TF) T&5 ?>ft 
5. 

[0 3 17] C 5 LT*tt*ffl^fctSflfl:Sft, SO, 

<gM$nfcd?'Ji/'Ja>^7 1 0tfff.n5„ 
CCQ#yi/yn;y|l7 1 0CD*£ffl^fcjS14«7 1 1 

a,7ii b*>vt-->>fxn\rL&')m&L?z>° s 
io ?f-?fci6<o-7-*-^, ±fs#y'>y3v^%ffl^T)B 

*r*t'AV>. (03 0 (D) ) 
[0 3 18] 03 0 (E) iC^-fi-Mc, 5 0 n 

mlfcDgft&fti/ U 3 ^IgfcT^Xv CVDi£K<kDJg 
j£L, ^cD±T'&ftf?a$W>T'9 SOtl QIBOAl^ffi 

3?H«T*t>fiV>L, MaY>7Eff£fc&*llLfcIefSif?HSi 
T**>&V\, 

[0319] c<Dfm<txmT-izt£&mk±izmitm<t 

is "J3>lk Off ffiTKfk^JftfT L, n 1 5 n mm 
20 y > "J 3 >«#tt<fcSftT« 3 0 n mJPOWk'> 'J 3 > 
JttWftSSn*. WB, 3 0nmJP<D^[b->y3>Mt 
5 0 n mW©SfbWkS"J 3>W^«WI«nTft* 8 0 

17 11a, 7 11 b<D&mii.C<Dfm<tXmic£-3T 
3 0nmt:5;5o 

[0 3 2 0] 03 1 (A) tC^-Ti-pfC, 1^>~X 

h-?X*7 1 3&J1ML, y-HftHil7 1 2*ftLT 

5) zmiatz. pS^se^Tt^tLTtt, ftawttt 
so i smicmtZTiM, nfflWKtt^Di/sfctt^f'j^i* 

Slv^cttfrts. ccoxg (^•v^;i/F-7i8 
tl/^) ttTFTOLt^ttWE^SHWSfei&OIg 

[0 3 2 1]%*, 2^Sfifi»jT«^7V (B 2 He) Z 

nmftM lk^T'7v xvgifi Ltc^*y k-7£t# 

>r->3^ffl^Ttai/\ CtDiatCtt) 1 x l 
0 15 ~ 1 X 1 0 18 atoms/cm 3 (ttSWCti 5 x 1 0 16 ~ 
5X 1 0 17 atoms/cm 3 ) OigfiTjKn V&£&fmKrfc 
40 1^7 1 4*^fig*n5o 

[0 3 2 2]^{C, 03 1 (B) (C^-Ti-pfC, Lv'X 
hvX^7 7 1 6«IU y-Hft»it7 1 2*^LT 

7) %»-T5 0 nffi^*8«7£*f:LTW:, 

. wictii 5«tejnf*7aiL naawta:yyxttBt*« 

ffl^5Ct^T't5o *HfiaWlT'tt7*X7- 1 '> 
(PHs) *Kfl»(8L&v^T*77XTaeLfe75X 
V F— Ky^jS%fl|V\ U^IXIO" atoms/cm 3 © 

so >f— >3>ffi%ffl^Ttfi^. 
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[0 3 2 3] COl8fc*9*rt«n*nSPR«IWIW 
7 1 5Ktt, nS^»7C^2X 1 0 16 ~5X 1 0 19 
atoms/cm 3 (ftgtfJEfct 5X10"~5X10" atoms/c 

[0 3 2 4] 03 1 (C) ICjjCri-pK, i&bQS 

tifc n IH9Mj7E*&tf p S*$6KJ7G?ii©?S14<fcl8£ 

ff^o sttfb¥s*nirr«£Bid:«:v^ y-ntss 

X7^-;WfiJI##3:U\, 03 1 (A) ©IS 

^+*/w»«iWfcft*«»ofittii/y- hibwi to 

h„ 

[0 3 2 5] 4^ffl©^£(iBS^©fft/*5Aft:;!f 
5X«rfflHTV3©T% jStt<txe%8 0 CCT* 1 B#IH 

«*«fttt»H«t LTWWfc*ff -3 Tfc AH U *S 

[0 3 2 6] 2 0 0~4 0 0nmff©3*«l£je 

$L, A^-->^LTy-b«®7 1 9~7 2 4Rtf 20 
E*S7 17,71 8*Jg$-f£o C©y-hmH7 1 9 
~7 2 4©«(BteJ:r3T*TFTOf-V*;W«©*«^ 

ftj&rs. (0 3i (d) ) 

[0 3 2 7] ft*, y- hH«««f ©*miIT'JBfi!cL 
TfcAHtf, &gEJSUT~Jf, HUtHofdfBJfUi: 
-TSCfctftfSLH. y-h«8i©tt»tLT«i^l© 

(Ta) , (TO, tU7f> (Mo) , f> 

77sT> (W) , ^uL (C r) , S/Uny (Si) A' 
£g(fnfc^*IT'&5§L tfcttwiI27t;m©gfbtlT*a 30 

£J8 (ft*W£«:Mo-W-&£, Mo-Tatt) , $ 

[0328] #£S«K?tt,- 5 0 n mff©Sfc* V7X 
f> (WN) I7 2 2~7 2 4 t, 3 5 0nmIW> 

yxr^ (w) H7 1 9-7 2 1 tx-tzzmmmzm^ 

^XtLT^-tr/y (Xe) , **y (Ne) ^©^F 
[03 2 9] y-hS@7 1 9(7 2 2), 7 2 0(7 2 

3.)ttRffiT«roca*«*«, mmmnmimmz 

[0 3 3 0] ^C, 03 2 (A) fcjjVTiSfc, y— b 
Hffi7 1 9-7 2 4RtfEi!§7 1 7, 7 18*TX^t 
LT i BS£WE n S^SE%7n« (llWT'tt V » 
*S*rr«o C5bT»*«n*^«i«««7 2 5~7 so 
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2 9Ctt, nS^iSlIiS7 15Ol/2~l/10 

(f&Wictt 1 / 3 - 1 / 4 ) ©»ST- V vffsaasft 
*i^k:«w-r*. jMWfctt, ixio i6 ~5xio 

18 atoms/an 3 («SWtC« 3X10 17 ~3X10 18 atoms 
/cm 3 ) ©»£*<#£ U\ 
[0 3 3 1 ] ^E, 03 2 (B) C^-r«fc3C, y-h 
S&^%B5Jrc*U2/Xh-=?X*7 3 0a~7 30c?: 

T^jiSfc «j yztsts^mm* 731-733 
■TSo ccn7tx7-<> (phs) *m^rc-(*y 

F-7ttTfft\ C©iI$©D y©i8«(i 1 x 1 o 2 ° - 
1 X 1 0 21 atoms/cm 3 (ttStfKCti: 2 X 1 O 20 -5 X 1 
0 2 ' atoms/cm 3 ) KWaS-rSo 
[0 3 3 2] C©l8»i:J:oTnf-V*;l'ST FT©V 

f->yfflTFT«, 03 2 (A) ©18-e^fiKLfcnS 
^mVim®7 2 5-7 2 7C-WI8, C©S£*lfc 
ffi&iiK X-Y>y^>yfflTFT©LDD»i^i:a5o 
[0 3 3 3]^C, 03 2 (C) £^-f<fc?H:, UzSX 
hVX^7 3 0a~7 3 0c«iU SrfcfCb^Xh 
7X*7 3 4*M«. *LT, pS^^Ttl^ (* 

Mftffltf 7 3 5, 7 3 6 £Jgj£f 3„ C C Vlt y 
(BaHe) *fflHfeW*yK-^*C«tt) 3 X 1 0 2 °~ 

3 X 1 0 2 ' atoms/can 3 (ttgWlCfct 5 X 1 0 20 — 1 X 1 
0 21 atoms/cm 3 ) ©jggfc&SJ:-? KsPn^gSta-f 

[0 3 3 4] ^ifel««7 3 5, 7 3 6tC«&E 

1 X 1 0 20 - 1 X 1 0 2 ' atoms/cm 3 ©iSST'U 

fc3<gJ-X±©«ST-»?ni.o ^©/£46, ^i6*ffi* 
nTHftnS©^«1«i««^fcpi!K:SeU pS 

©^w*i««fcLT«ii&r*. 

[0 3 3 5] ^fC, 03 2 (D) t^-r^9E, ^>*X 
hTX^ 7 3 4«R*£Lfe& US 1 JBBS*6ttlii 7 3 7* 
»fiScfi»o 91 1 «HJ6iS)i 7 3 7 t UTtt, S««^tr 
t6»i!*#«-Z?fflV>5*\ ^©*T'ffl^^t>tirfca)i® 
£fflHftlf&V\, Sfe, SItt400nm~l. 5 /in 
i:-rntffil->o ^fififlTii, 2 0 0 n mi|t©g<t:K{k 

«jR«©±fc 8 0 0 n mw<m{tmm>t®m Ltzmm 

[0336] *©«. ^^©as-esinsnfcns 
*fcttpa?*fi!ft7aR*jsttfl:-rs. ftmt*®t.t lt 

s^fcfcHTgfgfiHMtp, 550^, 4^©^saa 

[0337] 3- 1 0 0 %<D?i<.m^ts^mn. 

300-450 °CT' 1-12 ^©g&fflUfcfrH 

j: o^««©^«tsd#**«»«'r5ia-e*s. 
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[0338] ft*, ftBtuaaaB i JintUMt 737 

^JBfR-TSiaKAnTfe^^ Bn^> 2 00nmJI©g 

frlr\ *©«t»»»> 8 0 0 nmJP©affc;«*ll*«i«t 

[0 3 3 9] 03 3 (A) K^f mil 

IHM6WH7 3 7Rtfy-Mft««7 1 2tC*fLT3>* 
* h U V-XES7 3 8, 7 3 9t, F 

4 0, 7 4 l*»J«f-5. *HfigfiFIJ 
■C«<:©«ffiS\ TiMlflOnm, T i £§iy7;l/ 
5^WS43 0 0nm, T ill 5 0nmW'y? 

VWVtBv. 

[0 3 4 0] ^t, 5 0~5 OOnm (f&WKtt2 0 
0~3 0 0nm) ©UST-m 1 /Wi"*— VJS7 4 

2 zjz&t ^mmmx-itm 1 /<? a 7 
4 2 i: lt 3 0 onmmomitwuti^v^ym^^ 

[0341] c©m, a{awk5";3y«o»*cifcfi 

*mctitt;&}T'3bz>o c©iw««c«kt)aie*tife 
**#b 1 Ant6ttM7 3 7 «»aa*ff 3 

C tT\ mi ^•y^-i'a >B7 4 2©BS#&#£ 

ns„ *ntw«»c, »iJiiB»6iiW7 3 7fcsaiosn 

fczkBffTBWfcffiiBrr 5 ft ft, 8i*WK?SttB**B 

[0 3 4 2] ^{C, 03 3 (B) iCjjCf .fc^C, $gg|jl 
7 4 3£ffiJfiTf 2> 0 3^««?B;, J6BB7 4 3 t LT 

a^awt^'j3>it*ffl^s. *©«, tfttui7 43s 

t>*m 1 /< -y V" 3VI7 4 2, mi BBt&fB 7 3 
7{CEJ|7 3 gcSWiny** h*-/|/«R*U * 

mmmi 4 4*«?i£-r*„ *Bawr7?», «b 

[0 3 4 3]^ 033 (C) KL7jkt£*>^ fftttt 

fcUTttf'MSF, 7*'J;k BCB Ky^^n 
7r» W«fl!t4cl:i^«*. m2jfffflffe 

«M7 4 5ttT F TtfSjOTSmHFfiftrfc&Stf 

2 . 5 /t«i©j?sT7^ y /nt&raj*-* s. 

[0 3 4 4]#£, 03 3 (D) fc^-fj^fc, Sg2S 

mi6«R7 4 5, mmm7 4 3Rt;m 1 /s.y v^—> 3 . 
ymi 4 2icKwyES7 4 ncig-f £3y*£ h* 

-/vfcjejsu nmts (»» 7 4 6*Mt2. * 
wnM^ttiWkwv^fA • xx c i t o) m* 1 1 o 

n most? CAM U ^^--y^ftffoTBiWfti: 
f5„ Sft, >'v y «^^lC2~20 %£D^ftffiia 
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czno) ^m^^rcmmmmm^m^r^^o c© 

BBSBtf E LJR^ORMSfcft*. 
[0 3 4 5] 03 4 Tic, g}Bg7 4 7 

a, 7 4 7 b£5 0 0 n m©J?£tCJBfi!cU ffl^tt&7 

[0 3 4 6] E L.17 4 8Rtf^S (MgAgS 

m) 749^, n^*ffi«rffli^r*so»»Lft^T*a 

MBf$.?Z>° &*5> E L17 4 8©K»«8 0-2 0 0 
nm (ftSWCfil 0 0-1 2 0nm) , H74 9© 
10 J?S« 1 8 0- 3 0 0 n m (ftSJtfjlcH: 2 0 0-2 50 
nm) tttll£BU>\ 

[0 3 4 7] C©I@T'tt, *fit»(&rSBilE, life 
tetttt*-SBB&tf*6fc»^*B*K»UTJR*E 
LJWKflBBfcJ&ja* S. fit, E LBtiJSaECJWS 

Htttsu^ft«>7* h y y^57>ffiffi*ffl^fii:^ 

feBS'JlC^Lft<T«ft 5>&l/\> fCT^^/WXi' 
*J8^Tj?rS©BBttfl£HU &B®ffift*tfg8?6*)£ 

[0348] **^fc»#rSB*Mfl-*£T 
20 ISfTX^^-lr-y hU f-Ovx^J&fflV^TjS&SBtt© 

e LBRtfBs*3Wwt«j« , rs. a^T, mmctt 

!SfSBB«^*3>TH-rvx^*-by hU *©vx 
**fflV*T»fefBfc©E LBRtfliSfcjBRttfc**-* 
£ 0 B«fc*feCtt£**B*fiW*£TH-r 

H«*«jai-5 1 T«s*»6-rfc salts c t s 

30 Ll/\ 

[0 3 4 9] ^ ELl7 4 8f:UT{44MO©*f«« 

itXB. lETLHiM*. ^JiR0 : a?i4A)iT'ft2»4ji 
SKtfcELBtfnfcffi^o *ft, *HS60IJT«EL^ 
^©^ffifcLTMgAgWB^ffl^fcm^-rA^ 
©ffi©#ft£fflV>5Cfc#pJflr?fc5o 
[0 3 5 0] *ft, «BmB7 5 0fcLTtt7;l/5x7 
A^fig^fc-r^»«^^fflV^nt^^o £K«ff 7 5 

v^TnauBffi-e^jstntfai^ Sft, e l«rd'h 

[0 3 5 1] Co LT03 4(c^-TJ:-5ft«ji©7^r 
-f 7V h y ^XSi© E LgTj^Btf^filcf So 

[0 3 5 2] 4*5, *Btcli, 03 4tT*^cLfte>, 
^ ^ ic^MCB* nft^ C^ffitt©ifitv^B7 -r ;V 

JM:5 5 >y ^X$i^>-'J >^*>ftH©^7i/*>^T' 

so >\v>r^yy>? mx) -rsdfc^tf^ui^. 
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[0353] (usst&j i 9) *¥tmzpn^TBm-$ntc 

[0 3 5 4] ^©^^m^aggfcLTti:, xUtf§# 

*t-*w?>n5„ ^*i?><dh*!I£0 1 7 

[03 5 5] 017 (A) «^-y±;l/3i/lfa.-^T' 
<&D, *f*2 0 0 1, g&2 0 0 2, 31*352 0 0 3, 
F 2 0 0 4 HSr^fro *«WO E Lg^gfi 
fct, /^-V-^;l/3i/tfa-at©g^2 0 0 3t^<5 

[0 3 5 6] HI 7 (B) &eT***5T*&D, #{* 
2 10 1, 8^352 1 0 2, S^A*»2 1 0 3. Iftff 
X^>y^2 1 0 4, /W-r'J-2 1 0 5, §#352 1 0 

s^3P2 1 0 2fcjBvscfc#-e*5. 

[0 3 5 7] 01 7 (C) S'vy Kv^yhfVXTV 
C&KH) **230 1, fPf^-r 

^2 3 0 2, BSBB^/'O^ 3 0 3, 8*^*2 3 
0 4, ^2 3 0 5, a^SP2 3 0 6^%#tf„ #fg 

^SP2 3 0 6tcffll^5C fc#T*£ So 

[0 3 5 8] 0 1 7 (D) »IBMKf**BX.feBBJf£ 
SS (*#Wfc«DVDS4«g) T'$t), **2 4 0 

K sEBMfc (CD, LDgcfcttDVDH) 2 4 0 2, 
SffX^>yf-2 4 0 3, g^gp (a) 2 4 0 4, »^gp 

(b) 2 4 0 S*35 (a) (iiibTiS® 

WB*S*U S^V (b) tt±i:LT:fc*«S*Ba* 
T32>\ *«WOE LBa^BBtt, EB«tt*«3.;fcB 
£ff££B0Ba*B (a) , (b) fcfflVVSCfcffTS 
5o KS«ft:£B2.;fcB«W£BBi:L.TfcJ\ C 

DS£SB, y-i»«Bft2MSHB*ffl^SCfctfT* 

[0 3 5 9] Hi 7 (E) itm^m (rEtUM 3>t? 
a-*T*£9, #ft2 5 0 1, #*7g|52 5 0 2, §® 
§152 5 0 3, «f£X>fy?-2 5 0 4.'Ba*»2 5 0 5«S 

3>tfa-^O^SgP2 5 0 5CfflV£>CitfT't5 0 
[0 3 6 0] 01 7 (F) ttrHfS»»Ta5»)x *# 

2 60 4 a, 8^52 6 0 4 c, SlftX-l'-y^ 6 0 4 

d^fc^fc. *JBPI0E LBSBBH;, rHJSBB© 

S^352 6 0 4 c (Cffl^SC t #T*£ 
[036 1] £fc, ftgnic E L*m©8JWIfitf*< 

&*Uf, 7nyhStL<tt>J7S!o^ns?x^*-t; 



[0 3 6 2] «±<D«fc, *BB©BBBBttSftTl£ 
[03 6 3] 

teBfcfc^T, Bffi»T#B£U «*©B»*iI3B 
10 Bfc&oTVfc„ 

[0 3 6 4] LfrU *BBtt±KB«K:J:oT> E»" 
ajftOBBSffiBpTBl?* !), EL B^KBttSBBtf 



20 



30 



40 



5c 



50 



0ffi©fB#&Sffl] 

01] *awoB*«B©?ittai,p%s-rH. 

H2] *%w<Dmmw(Dmm&<D®i&mf&z* 

[03] *^©«SSB©B^a5©±M0 o 

[04] *&B0£jK£B0BSfttt*<D3l£Bl, 

[0 5] *RBOB*BBOBB*ffi*wfH. 

[06] *aWOB^«BO±BHRtWfffiH. 

17] *^©g^»B©±ffi0St>'BfS0o 

[0 8] *9BB0*CT£B<DtfffiB. 

[09] *^WO*^BOBr®0o 

1 0] *BttOB3*SB<DB£#0BBB. 

[011] *5BHOB^BBOf^BXS*^H. 

012] *aWOg*BB©fHHxa**fB. 

013] *BBOB^BBOfffl(Xfi*^-rH. 

[014] *5BH0B^BB©ffBxe«^-rH. 

[015] *&Ro>mwmov-*mmwamtii 

1 6 ] *BWOBaMSB©7 f-©±ffi0„ 

1 7] *Bti®£jj*£B*m'fcB?«»£*-*- 

18] taSjfEOB^KBOBBBOlslBB. 

019] B^BfiOB»35rffi*as1-*>r 3 y^ff-f 

22 0] TFTOl d-Vg^ptt^-TBIo 

02 1] #%^cD«^gg<D±ffi0&tf|grffi0o 

0 2 2] *£ti0&jj*£B4)ffBB. 

2 3] *DXh-»OB4W*w-rB. 

2 4] tje*oB^BB©gifriHup*^-rB. 

2 5] *BBO«^BB<0fM!l8*^"rB. 

0 2 6] *56WOB^SBOffBxe**1-H. 

2 7] *BWOB*BB<0f«HB**-rB. 

2 8] *BBOB*BB©ff«lB**fB. 

2 9] *BBO$*BB©fm(IS*^ , rB. 

3 0] *BBOB*BB<0flFBXB*w"rB. 
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[031] immnmmm^mjM^mirmc m 3 8 ] 

[032] *58W©a^BOffBia*^f H. [039] 

[033] *fgl8©g^gfi<9ftSiIg£/Tx-f 0 O [040] 

[034] *5HB<Da^H10ftBl8*5 1 x-rH. [041] 

[035] {^Q$^B0«Bfttttt03 1 *H b» [04 2] 

<OJB^«r^-T0. [04 3] 

[036] *«W<DS^8BO»rffi0. [04 4] 

[037] *«W<Dg^ggO»fS0o [04 5] 



*fSfB<D«*gB<DStffi0o 
*^©8^B<BBB»<0±fliiH. 

*«wo«saiB©HBaw)iaBSHo 
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